Effect of selective bilateral destruction of the substantia nigra on antiepileptic drug actions in kindled rats.
The substantia nigra (SN) is thought to be involved in the regulation of seizure activity and there is evidence that the nigra might be a site of anticonvulsant drug action, especially in the case of drugs that act by potentiating gamma-aminobutyric acid (GABA)-mediated neurotransmission. The current studies monitored the anticonvulsant effect of four major antiepileptic drugs, i.e. valproic acid, carbamazepine, phenobarbital and diazepam, in fully kindled rats before and after bilateral destruction of the SN. Rats were kindled by stimulation of either the basolateral amygdala or the piriform cortex. The SN was lesioned bilaterally by microinjection of ibotenic acid, and only animals with near-complete, selective destruction of the SN were used for final evaluation of the anticonvulsant drug experiments. The behavioural characteristics and the duration of fully kindled seizures were not altered by bilateral destruction of the SN. Phenobarbital, diazepam and valproate significantly reduced kindled seizures severity and duration before and after the SN lesions. Carbamazepine was the only drug to show a marked decrease in its anticonvulsant effects after SN lesion. Since benzodiazepines, valproate and phenobarbital are though to enhance GABAergic transmission, the lack of effect of SN lesions on the anticonvulsant effects of these drugs argues against the suggestion that the SN is the anatomical site responsible for exerting anticonvulsant effects in response to drug-induced augmentation of GABA transmission.